Cardiovascular function during controlled hypotension induced by adenosine triphosphate or sodium nitroprusside in the anesthetized dog.
The present study was undertaken to compare the hemodynamic effects of adenosine triphosphate (ATP) and sodium nitroprusside (NP) given in equieffective doses to induce hypotension during halothane anesthesia. Eight dogs, instrumented with pressure and ultrasonic dimension transducers for assessment of left ventricular (LV) performance, were given both NP and ATP. Regional blood flow was measured by radioactive microspheres. After 20 min of infusion, both drugs decreased systemic arterial pressure by 36% with minimal changes in cardiac index (CI), LV end-diastolic pressure, or heart rate. However, hypotension produced by ATP was associated with a greater CI (3.84 +/- 0.32 vs 2.97 +/- 0.35 L X min-1 X m-2) than was NP and also associated with a further decrease in systemic vascular resistance (14.4 +/- 1.4 vs 17.7 +/- 2.2 mm Hg X L-1 X min X m2). Left ventricular global function, measured by the slope of the linear regression line of the LV end-systolic pressure-diameter relation (Ees), did not change significantly after either drug. Blood flow to the coronary bed was significantly greater with ATP than with NP (231.6 +/- 30.6 vs 81.7 +/- 6.1 ml X min-1 X 100 g-1). Except for an increase in hepatic arterial blood flow with NP, neither ATP nor NP significantly altered blood flow to the brain, spinal cord, spleen, kidney, jejunum, muscle, and skin. Controlled hypotension by ATP was stable and rapidly reversible without rebound hypertension. The results of this study indicate that ATP is a rapidly acting, effective hypotensive agent that compares favorably with NP.